Abstract: Congenital abdominal aortic aneurysms are rare but have chronic and life-threatening sequelae including hypertension, thromboses, and death. A fetal ultrasound at 27 weeks' gestation diagnosed a giant abdominal aortic aneurysm. The patient delivered at another tertiary care center where pediatric cardiovascular surgery care was available. Her term 3096-g female infant developed hypertension, biventricular hypertrophy, and right kidney ischemia. She underwent surgical repair at 2 months of life but subsequently lost all residual renal function and was not a candidate for dialysis. Support was withdrawn and she expired. Although isolated fetal AAA is rare, prenatal diagnosis is feasible and facilitates early referral for multi-disciplinary postnatal care. Outcome depends on the size and location of the aneurysm as well as on perioperative complications.
Introduction
Congenital vascular aneurysms are rare and often asymptomatic. However, they may have sudden and devastating sequelae. Data are scant on antenatal management including ultrasound surveillance and timing of surgical repair. Herein, we report a case of antenatal diagnosis of a giant abdominal aortic aneurysm (AAA) which underwent postnatal surgical repair.
Case
A 20-year-old gravida 3 para 1 woman presented late for her first prenatal ultrasound (US) at 27 3/7 weeks, which revealed findings consistent with a multi-saccular aortic aneurysm extending from the celiac trunk to the external iliac vessels (Figures 1-3 ). This included bilateral dilation of the femoral arteries and color Doppler showing turbulent flow with a peak systolic velocity of 100 cm/s at areas of narrowing. No other anomalies were seen. Fetal magnetic resonance imaging (MRI) showed thoracic aorta narrowing to 4 mm proximal to the aneurysm. The maximum diameter was 12 × 10 mm supra-renally and 10 × 10-mm dilation juxta-renally. A fetal echocardiogram at 29 weeks showed cardiomegaly and normal cardiac anatomy and function. A genetic consultation identified no family history of connective tissue syndromes such as Marfan, Ehlers-Danlos, or Loeys-Dietz, for which genetic testing is available. The patient declined amniocentesis. Review of the literature revealed no associations with isolated congenital AAA including infectious, rheumatoid, or connective tissue syndromes. Serial USs showed a stable aneurysm without evidence of cardiac failure, which may result from increased afterload due to loss of vascular elasticity combined with stenosis and/or occlusive thrombi. Symptomatic polyhydramnios, a possible sign of impending hydrops, was diagnosed at 32 3/7 weeks, and the patient received a betamethasone series. The patient was transferred to another tertiary care center where pediatric cardiovascular surgery care was available.
The patient vaginally delivered a non-dysmorphic 3096-g female at 40 4/7 weeks. Postnatal computed tomography scan revealed an isolated 2.5-mm coarctation of the abdominal aorta below the celiac trunk followed distally by multiple saccular aneurysms with a 24-mm maximum diameter supra-renally and an extension to the internal iliac arteries bilaterally ( Figure 4 ). Despite coarctation-like blood pressures from extrinsic renal artery compression as well as secondary ventricular hypertrophy, the neonate was clinically stable. Therefore, surgery was delayed. In the interim, the neonate's right kidney was determined to be nonfunctional based on duplex US and nuclear scan.
Due to increasing aneurysm size, at 2 months of life the neonate underwent laparotomy with aorto/bi-iliac reconstruction and re-implantation of the left renal artery. Operative findings confirmed left renal arterial stenosis, aneurysmal thromboses, and dysplastic aortic tissue. Despite adequate perfusion at the end of the case, on postoperative day 2 the neonate became anuric. Duplex US and angiogram showed no left kidney perfusion. The neonate was not deemed a candidate for dialysis. With no viable treatment option, her family elected to withdraw support, and the neonate expired. Autopsy was declined by the family.
Pathologic review of the surgical specimen confirmed the presence of multiple saccular aneurysms and a nearly occlusive fibrin thrombus. The aortic media was attenuated with loss of elastic lamellae and smooth muscle fibers and an increase in acid mucopolysaccharides and intimal fibromyxoid hyperplasia. The result of mutational analysis for Loeys-Dietz, a connective tissue syndrome, was negative.
Discussion
Congenital arterial aneurysm is uncommon and has multiple potential etiologies. Sarkar et al. [8] reviewed 135 cases of arterial aneurysms diagnosed prenatally or in childhood and classified them by etiologies into (1) arterial infection, (2) giant cell aortoarteritis, (3) autoimmune connective tissue disease, (4) Kawasaki or Takahashi disease, (5) Ehlers-Danlos or Marfanoid syndrome, (6) non-inflammatory medial degeneration, (7) arterial dysplasia, (8) idiopathic factors, and (9) traumatic pseudo-aneurysms. Isolated congenital aortic aneurysms are exceedingly rare, and only 13 cases were reported to date [1] [2] [3] [4] [5] [6] [7] . As the AAA may go undiagnosed until childhood or adulthood, the exact incidence remains unknown.
Idiopathic congenital AAA is characterized histologically by fibromuscular dysplasia and elastic thickening of the intima and media abutting the aneurysm, whereas the aneurysmal walls show decreased elastic laminae, fibrosis, and increased acid mucopolysaccharides and collagen bundle deposition [6, 7] . Concomitant thrombi are common, and the association of visceral artery stenosis and polyhydramnios seen in our case has been reported [3, 4] . Prenatal diagnosis using two-dimensional US was reported as early as 28 weeks of gestation [6] . This must be distinguished from cysts arising from neighboring organs and arteriovenous malformations. If only biometry or a basic anatomy US is performed, AAA could be missed. Color Doppler imaging of the juxta-renal aorta and echocardiography may lend greater sensitivity. Addition of three-dimensional US rendering and fetal MRI may further define the aneurysm. Discovery of the AAA should prompt careful anatomic survey of the fetus and referral for formal fetal echocardiogram. The patient and her family should receive genetic counseling to review their pedigree for evidence of familial syndromes. Consideration for imaging of first-degree relatives may be argued based on the autosomal dominance of many associated familial syndromes. Amniocentesis may be offered, particularly if other US findings or maternal risk factors are present. However, no candidate genes for isolated AAA are known to date.
No consensus exists for prenatal management of AAA. It is reasonable to continue serial USs for growth and to monitor for signs of cardiac failure. This allows time for consultation with neonatal and pediatric surgical specialists for coordination of delivery and postnatal care. The ideal time to operate is debatable, but survival is positively correlated with early diagnosis and elective repair [1] . Cases of prenatally diagnosed congenital AAA followed by successful surgical repair within 1 month of life have had favorable outcomes [6] . If not discovered prenatally, AAA may present as an acute illness or sudden death in infancy or childhood [1, 2, 5] . In reported cases, mortality reaches 50%, making early diagnosis vital.
Congenital AAA is an exceedingly rare finding. Prenatal diagnosis is possible using two-and three-dimensional US and should warrant referral to a multi-specialty team to optimize timing of delivery and early surgical repair.
